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hesives used in these industries to be abtZ^u^mT^Z l m , ' * ^ 

conventional adhesives, suet, as ttwse of ths^^Z^TJT^^ ^'"'^ « 9 ■ 'O^" 20% Mwt 

Examples o. suet, phj^^'oa^^ ^^"T'^^^'l ""^^ '^"^ " "^^w 7%. 

Seller, J, , l^roelDel^Ker IneT^^t^^^^^^ « 9 ' " Plv^ and A^«.,.o t^k^^^. 

require heat activation ^ a eoLs^ a^^^^nrot ^^1^"^ 

used enective^ with sut^traterCC^ul Z: Zs theTK '=-"°' ^ 

moisture eontent (generally about 5% by weZ r^lrnn L^^' '° « '^'"^'V l°« 

time ot production *^ ^ ' '^""'"^ ^ »' «o«l volume and an increase in the cost and 

laminates fr«„ cellulose and ligncceiri^rn^ell TVZZ^ ? " "^'"^'^ ^"^ P«P« 

S. Patent No 4,414,361 which disctosT^^^tt.. ?^ ^ '^^"ate based adhesive is set forth in U. 

in the prepa.,^ o,' l.9ncce^<^rSrp^;e3^^^r™ 'ZnT^T ""T "^'"^^ ^'^ 
l«noce,lubsK:ma,eria,andmo.dng,h^^:SureTempel7es^^^^^^^^ 

require temperatures o( up to 200'C or more lor curino in n J., h l!. polyisocyanates 

"seo»suchext,ernetemperaturesred3^v^Z°^;^ 

DE-A-1922626 deserib^ moistrreS^^^at^h^Z!^^^ 

ccxnponant, the latter being a a^d Xt^sT^r^ ' l^^'^^^'^ ^ ^ isoeyanale.ei,K,e 

groups. °' ^' '^rt'a'y N-atom and preferably at least 3-hydroxyl 

Of iu^ T:«^i^,:vXs?rirtrr ^^^^ 

temperature. There is also a .ZdZl^T^J^^ ^ ^ ^' '^'^""'^ '°" '^-^^'^tures, e.g.. ro«n 

productkx, methods. l.tore<^er C ttn^Zr^^^r" ' '""^"'^ '°' 

lignocellutosie materials using sueh L«ivT "W'' ^nd 

Summary of thfi Inwnti^ 

by the ,r».ture pr^enf^ the s^bi^ e ' ^w^"^^^^ J!" ""^^ «^P««-s are act^al^ 

with substm.es having a relatively hirrr^lt ^t^' s,^ as tT^ ' "^^ ^""^"'^ 

are effectively used with various ^Ls ofZ^el^L^f , ? '^^ Accordingly, the present compositions 
replacomentsasdiscussedab^nepr^^r^^^rre^^^ 
inthat.eyareeoldcu.bla,ie,n:rr:"''rrt~^^ 

(a,^^=;cTa:a:rr^bTiTo'r:^^^^^^^^^^^ 

1 % and a concentration of nl.i^^ ZZT^'XZZT '"^'^"^ """^ °* 

lor b«id^9 multiple substrates compnsrng^oTar^Zo 3 surface ZITTT^ " """^'^ ^ ^'^^^ 

=:c^crstre^zSH^^^ 

.at,east1.;<.eon.a.ing.h.su.rrrs=;r=^^^^ 
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to the contacted surfaces; and (4) curing the adhesive composition. 
Detailed Description of thP Inuoni;^ 
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pdyisocyanates should have a number average n^^!^T^f ^J^^ ^'^^^'^^^ ^realer than 2.5. Useful 
Prelerab^, at leas, 50 ,rx>le percent and prefeTabTaT ^s.^t„t T '° '°°<' ^ ^^"'^ '° '800 
directly to aromatic groups ^ ^ ""^ P®'~"' ««;yanale groups are bonded 

polyisocyanate; 2,4'Kiiphenyl7ett«ne dli^n^te^^^^^^^^ 

d,methyU.4'.biphenylBne dilsocyanate p<Se.^!,^L^° V ^'P''«"S"^««^« diisocyanate (4,4'-MDI) ; 3,3' 
^ mixtures moreot. The t^^^J^l^tZ^os^T^r^^^ ' '""^^"^ <" S'^^ter'than 2; 
mandmos. preferably lesstL 5%. TTie M^ers mixil^Jtr P'^'^'^^ 
oyanafes, polydipheny^^ethane «self and der^a~e~pTat^'"™" P°^iP^-yl„,emane polyi«. 

of tt,e above-.,«ntkx,ed aroma,^ Pdy^anates and S^mere^r "^'""'"^ ^'"^'^ 

pre,eXX^rdXX«^Z:inr^^^^^^ 

binexe 26A avaibble from IC, Amer^s Inc wZ^gt^Tte^e '™ -'"de Ru- 

■ Jy=rarp%^::ri;^ -rprX^^^ - - .erm 

prepolymer and the polyisocyanate from which the n^,l Pseudoprepolymer, i.e.. a mixture of the 

useful in the present c^^^ .^XTr: mS'II;^^^^^ P'«P°V- 

26%^ In general, the polymeric polyisocyanate may be P^r^ bv7h?^!»T , '° '° P^'^'^'V ^ 
a polyol, including aminafed potyols or irr^KVenamSrS^ " " P°Vi««y3na>« and 

Surtabte polyob for preparing the isocyanate-terminated prepolymers ir^lude: 

S'Crra^eiX^^^^^^ 

(b)po^es.erpo^.havingamo^ular weigh, oftOOOormoreandanaveragehydroxylfun^^^^^ 

diols o, triols having hydroxy values o, 25 to KT^oI sh^nt ''"'^'^ ^hepolyetherpolyobarepreferably 
range o, ,000 to 30(X> Such prepo^ers ^o^fy^e^e'^Vha™ T'^ "^^^ 

more than 16% and most preferably 16 to 26% Suitable ~lm»r! I ^ ™™ 'O*' P™'"ably 

anate (NCO) to hydroxyl (OH) ex^eds irRub^^^^^r,*^? " '"^^^ 'alio of isocy 

composition useful in the present invention ^ « POlymehc MDI 

Mar^retors^b^'^r^r^iT^r^^^^^^ 

higher wood failure as opposed ,0 gluel^e failure T^J^rZ '^^? t substrate and 

present inven.bn . Rubinate® avaLe fr<^ a Ame~ l^ret^r" """"^ 

ratos of 95 5 lo 50:50 and preferably 60 40 loeo '"'>"~"'= '° P^'^ MD, in 

«.r;arn~ra~,TS^ 

oxide content is from 1 ,0 90%, preferabrsVw J,d r^fn ^ k, T^"' ''™'°'«'"V- Iheelhylene 

containing polyol provides an '<^^yie^o'^Z^^„Ze '1^^ , n r° ""^ "''""^'^ '^"^'^ 9-"P- 
most preferably , to 8%. This amount of ethyZ oxide L fheZ^™' , "I '° ''''' "'^'^^"'"^ °^ '° 
the polyol may c<x,taln any amount of propylenTox^e "^^ " '°""d ,ha, 

cohrw:t:::rract:;r^^^^ 

~s .cl.e.. amr... e.ylene d.mlne, -tryrrmlrCaSr^^^^^^^ 
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aniline, ethanolamine, diethanolamine, N-methyl diethanolamine, and letrahydroxyl ethyl ethyl en edtamine 

Suitable aliphatic tertiary amine group-containing polyols are those wherein the initiator comprises 1 to 18 and 
preferably 1 to 6 cartxyi atoms. Suitable aliphatic tertiary amine group-containing polyols have an average rTX)lecular 
weight of about 1500 to 10,000 and preferably 1500 to 6000 and an average OH functionality ofl 8 to 6.0. 

The present inventors have found that the concentration of nitrogen in the amine group-containing polyol is related 
to the effectiveness, i.e., fast cure rate, of the composition. The nitrogen concentration is 0 002 to 0.02 eqN/IOOg, 
preferably 0 004 to 0 008 eqN/100g and most preferably 0.006 eqlM/IOOg 

Preferred amine group-containing polyols for use in the present invention include those prepared from ethylene 
diamine, triethylene tetramine and triethanolamine. 

The present compositions comprise component (b) , the aliphatic tertiary amine group-containing polyol compo- 
nent, in an amount of 1 to 30%, preferably 7 to 20% and most preferably 10 to 20% by weight based upon the total 
amount of isocyanate arxl pdyot in the composition. 

In its most preferred form, the amine group-containing polyol is an ethylene diamine-based polyol containing eth- 
ylene oxide. Suitable ethylene diamine-based polyols are those having an ethylene oxide content of 1 to 90%, preferably 
5 to 60%, and most preferably 10 to 40%. The ethylene oxide content refers to the amount of ethylene oxide utilized 
in the preparation of the polyols as discussed above. During production, the ethylene oxide reacts with the initiator 
The polyols should have a molecular weight in the range of 1500 to 5000. 

Suitable ethylene diamine-based polyols useful in the present compositions include those of the following formula: 



wherein x is an Integer of 1 .0 to 29.0, preferably 4.0 to 20 and most preferably 4.0 to 14; and y is an integer of 0.1 to 
10.0 and preferably 2.0 to 4.0. Suitable ethylene diamine-based polyols are available commercially, such as the "Syn- 
peronlc T' series of polyols available from ICI Americas Inc. 

Although not wishing to be limited to a single theory, it is believed that the amine group-containing polyol remains 
inactive in the present adhesive composition until it comes into contact with the moisture in the wood. Once the amine 
group-containing polyol contacts the moisture, It is believed to promote the reaction between the polyisocyanate and 
water in the system, thus accelerating adhesion. The result is that the present adhesrves are relatively fast curing. 
Moreover, the adhesive remains on the surface of the wood where it is most effective and can develop the cold lack 
necessary for processing. 

The present compositions may further comprise various compounds having a catalytic f urrction to improve the cure 
rate of the system. Examples of appropriate catalysts are, e.g., the tertiary amine catalysts. Suitable tertiary amine 
catalysts are available commercially as Niax A^ available from Union Carbide and Thancat DMDEE is available from 
Texaco. Most preferably, the Niax A-4 catalyst Is used In the relatively slower cure systems. 

When used in the present adhesive compositions, the catalysts are contained in an amount of from 0.1 to 2.0% 
parts by weight and preferably 0.25 to 1.0 parts by weight based on the weight of total amount of potyurethane in the 
compositions 

The present adhesive compositions may be prepared by simply mixing or blending the polyisocyanate component 
and the polyol component under suitable conditions, particularly if both components are liquids. No moisture should 
be allowed to enter the system. If one of the components is a solid, that component should be fully dissolved in the 
other liquid component. In any event, the components may be mixed or blended by any means evident to one skilled 
in the art from the present disclosure. 

Conventional fillers, such as cateium carbonate, and clays are generally added to the composition. Fillers have 
been found useful to hokJ the adhesive on the surface of tfie substrate to be treated. Also, it may be necessary to utilize 
diluents and/or wetting agents to rrxxJIfy the viscosity of the composition These materials are used in amounts appro- 
priate for specific applcations whch will be evident to one skilled In the art based on the present disctosure. 

The adhesive compositk>ns of the present rivention have been found to have a pot life of approximately one rrxxith 
or rrxire under moisture-free conditions when mixed prior to application to a substrate. 

The present compositions are also "cold curable", i.e., may be cured at a temperature of 1 0'C to room temperature 
although they can also be hot cured. Thus, the present compositions may be cured at temperatures of from 10*C to 
250°C Preferably the present compositkxis are cured at a temperature of 23*C to 125'*C. Generally, most systems 
will cure at room temperature in 10-60 minutes. 
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The adhesive compositions of the present invention may be used to bond many different types of moisture-con- 
taining substrates. Preferably the present compositions are used to bond multiple wood substrates together to prepare 
engineering lumber products. It is preferred that at least one of the substrates be selected from the group consisting 
of wood, paper, rice hulls, cement, stone, cloth, grass, com husks, bagasse, nut shells, polymeric foam films and 
sheets, polymeric foams and fibrous materials. Preferably, the present composition is used to fabricate multi-substrate 
composites or laminates, particularly those comprising lignocellulosic or cellulosic materials, such as wood or paper, 
to prepare products such as plywood, laminated veneer lumber, waferboard, particleboard, fiberboard, chipboard, and 
oriented wood products, such as "Parallam", available from McMillan Bloedell. 

As the present adhesive compositions are moisture-activated, it is important that the substrates have a relatively 
high moisture content. Specifically, the substrates should have a moisture content of at least 7%. Preferably, the sub- 
strates have a moisture content of 10 to 20% by weight and more preferably 12 to 15% by weight. 

When used to bond multiple substrates together, the present composition is applied to a surface of a first substrate. 
A surface of a second substrate is then contacted with the surface of the first substrate containing the present com- 
position Pressure is then applied to the contacted surfaces and the adhesive compositions are allowed to cure. The 
surface of the second substrate against which the first substrate is contacted is generally not coated with the present 
adhesive composition. However, that surface may also be coated prior to contacting the substrates. 

The present adhesive compositions may also be formulated to provide cold tack immediately after application to 
a substrate. This is particularly useful for pre-press operations where mechanical handling is often necessary. CokJ 
tack may be accomplished by incluskxi of 10-20% of a faster acting elhylenediamine-based polyol in the formulation. 
Generally, those polyols having a relatively high ethylene oxide content, i.e.. greater than 25%, are considered to be 
faster acting. 

The present adhesive compositions may be applied to the surfaces of the substrates in any conventkxial manner. 
For example, the surface may be coated with the composition by spraying, brushing, etc. Suitable means for applying 
the adhesive compositions to the surface of the substrate for a particular application will be evident to one skilled in 
the art from the present disclosure. 

After the coated substrates are contacted with each other, pressure is applied thereto. The pressure shoukJ be 
sufficient to cause the surfaces to adhere to one another. Generally, the amount of pressure and the time perkxJ for 
which the pressure is applied are not limited arxJ specific pressures and times will be evident to one skilled in the art 
from the present disclosure. However, it has been found preferable that a pressure of approximately 10 to 200 psi 
(equivalent to 69 to 1380 kPa) be applied for 10 to 20 minutes to cause appropriate adhesk>n tor most substrates. 
Further processing can generally be conducted on the treated substrates in one hour. 

The inventkxi is now illustrated by the following examples which are not intended to limit the scope of the invention. 

EXAMPLES 

The following adhesive compositkxis were prepared in accordance with the present inventkm. 
Example 1 
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Formulation A 


Parts By Weight 


MDI prepolymer 


250 


Polyol 1 


10.0 


Thancat DMDEE 


0.1 


Cafcium Carbonate No. 7 


10.0 


Benzaldehyde 


0.5 
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The MDI prepolymer had an NCO content of 24.5% and was prepared by reacting Rubinol F-4S6 (a polyether diol 
available from ICI Americas Inc.) with an 80/20 blend of polymerk: MDI to pure MDI. The standard polymery MDI used 
was Rubinate M™ and the pure MDI used was Rubinate 44™. both available from ICI Americas Inc. Polyol 1 was 
■Synperonic T 701 ' whch is an ethylene diamine - based polyol available from ICI Americas Inc. 

Formulatkxi A was prepared by blending the components at room temperature in a standard mix cup and stirring 
by hand. 

Southern pine veneers were conditkxied to a nnoisture content of 14.0% in a humkl aging cabinet at 95% relative 
humkJity and 35^0 (QS^F) Formulation A was then applied by brush to one skJe of two separate veneers at a coating 
weight of 12 0 g/sq ft {equivalent to 12.9 mg/cm2). The coated veneers were then brought into contact and pressed 
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for 20 minutes at room temperature and a pressure of 150 psi (equivalent to 1035 kPa). 

The prepared veneers were tested for glueline formulation according to APA (American Pfywood Association) 
guidelines for exterior type testing. Specifically, each sample veneer was tested for accelerated aging shear. Each 
sample was boiled for 4 hours and then dried for 20 hours at 62.8 "C (±2,8''C) (1 AS'F (± S'F)). After drying, the samples 
were boiled again for 4 hours and cooled in water 

Each sample was then sheared by placing it in a pressure vessel and submerging the entire vessel in cold tap 
water. A vacuum of 25 inches of mercury (equivalent to 3 4 kPa) was then drawn and maintained for 30 minutes, 
followed immediately by the application of 65-70 pounds per square inch (equivalent to 449-483 kPa) of pressure for 
30 minutes. The samples were tfien removed from the vessel and tested while wet by tension loading to failure in a 
shear testing machine. The percentage of wood failure occurring on the sheared surfaces was then estimated for each 
sample. 

The Sample prepared with Fonmulation A showed a wood failure of greater than 85% at a shear k>ad of 99.0 psi 
(equivalent to 683 kPa). 



Formulation B 


Parts By Weight 


MDI prepolymer 


25.0 


Polyol 1 


10.0 


Thancat DM DEE 


0,1 


Cateium Carbonate No. 7 


10.0 



The MDI prepolymer used in Formulatkxi B had an NCO content of 24% and was prepared by reacting Rubinol 
F-456 with a 60/40 blend of Rubinate M™/Rubinate 44^". 

Souther pine veneers were treated as described above with respect to Formulatkxi A, wrth the exception that the 
veneers were conditioned to a rrwisture content of 10%. Fomnulation B was applied to one skJe of two separate veneers 
at a weight of 14 g/sq.ft. (equivalent to 15 mg/cm^). The samples were pressed for 20 minutes at room temperature 
and 200 psi (equivalent to 1380 kPa). 

The samples were tested for accelerated aging shear as described above and were found to have a wood failure 
of greater than 85% at a shear toad 177 psi (equivalent to 1221 kPa). 



Formulation C 


Parts By Weight 


MDI prepolymer 


25.0 


Potyol 1 


325 


Polyol 2 


0 75 


Nlax A-4 


0.25 


Catoium Carbonate No. 7 


100 


SAG 47 


0.07 



The MDI prepolymer used in Formulatkxi C had an NCO content of 26% and was prepared by reacting Rubinol 
F-456™ with Rubinate M™. Polyol 2 was 'Synperonic T 304" available from ICI Amercas Inc. which is also an ethylene- 
diamine based polyol SAG 47 is an antifoam agent available from Union CarbkJe. 

Southern pine veneers were conditioned to a moisture content of 10%. Formulation C was applied to one skte of 
tVK> separate veneers at a weight of 1 2 g/sq ft. (equivalent to 1 3 mg/cm^). The system developed cold tack in 1 0 minutes. 

The samples were pre-pressed coki at 150 psi (equivalent to 1035 kPa) for 4 minutes. TTie samples were then 
hot-pressed at a temperature of 149°C (300'*F) for 3 minutes at 200 psi (equivalent to 1 380 kPa). 

Each sample was then tested for accelerated aging shear as described above with respect to Formulation A. The 
samples demonstrated greater than 85% wood failure at a shear toad of 92 psi (equivalent to 635 kPa). 

Accordingly, it can be seen that the present adhesive compositions provkie excellent adheston as demonstrated 
by a high degree of wood failure in both coto and hot cure (Formulation C) systems 

Exannple 2 

Eleven resin samples were prepared by mixing Rubinate® 1840 polymerto MDI (PMDI) with a polyol component 
at room temperature. All samples were prepared by simple hand mixing, although Samples 8-12 required vigorous 
agitation. The compositton of each sample is set forth below in Table 1 
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Table 1 



1 


1CX)% PMDI (control) 


2 


95% PMDI / 5% Synperonic T 304 


3* 


97.7% PMDI / 2.26% Dattolac R-140 


4 


95.7% PMDI / 2 26% Dattolac R-140 / 2.0% Carbowax MOPEGS 


5* 


99.15% PMDI / 0,85% \fomol R800 


6 


97.15% PMDI / 0.85% NADrnol R800 / 2.0% Carbowax MOPEGS 


7 


93% PMDI / 7% Synperonic T304 


Q 

o 


95% FMUl / 5% Petrolite X81 1 7 


9 


95% PMDI / 5% Petrolite X8118 


10 


95% PMDI / 5% Petrolite XB119 


11 


95% PMDI / 5% Petrolite X81 20 


12 


95% PMDI / 5% Petrolite X81 21 



' comparative 



Synperonic T304 is an ethylene diamine based polyol with 40% EO from I CI Americas Inc. 
Dattolac R-140 is a triethanolamine-based polyol from ICI Americas Inc. 
Cartx)wax MOPEGS is a methoxypolyethylene glycol, available from Union Carbide. 
Vornol R800 is a propylene oxide adduct of EDA available from Dow. 

Petrolite X-8117 is an oxylated amine having a PO/EO ratio of 80/10 available from Petrolite Corp. 

Petrolite X-8118 is an oxylated amine having a PO/EO ratio of 80/30 available from Petrolite Corp. 

Petrolite X-8119 is an oxylated amine having a PO/EO ratio of 105/50 available from Petrolite Corp. 

Petrolite X-8120 is an oxylated amine having a PO/EO ratio of 105/80 available from Petrolite Corp. 

Petrolite X-8121 is an oxylated amine having a PO/EO ratio of 105/90 available from Petrolite Corp. 

Ground aspen wafers from Louisiana Pacific were mixed with each resin sample in a ratio of 2:1 wood to resin. 
Calorimetric measurements were then obtained in a Texas Instruments Differentiated Scanning Colorimeter (DSC) 
2910. 30mg samples of the resin/wood mixture were placed in the DSC sample pans and sealed. The samples were 
heated at a rate of 10" C per minute at 500 psi (equivalent to 3450 kPa). The peak temperature of each sample was 
measured. The results are set forth in Table 2 with the equivalents of nitrogen per lOOg in each sample. 



Table 2 
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Sample 


Equivalents of Nitrogen/1 OOg 


Peak Temp (^C) 


1 


0 


134 


2 


0.0061 


90 


3 


0.0061 


131 


4 


0.0061 


126 


5 


00061 


123 


6 


O0061 


122 


7 


0.0084 


88 


8 


0.0001 


118 


9 


00008 


123 


10 


O0006 


124 


11 


0.0005 


119 


12 


0.0005 


123 



The peak temperature indicates at what point the reaction between the resin and the wood occurs. Therefore, a 
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lower peak temperature represents high reactivity, i.e., faster cure rate. 

As can be seen in Table 2, Samples 2 and 7 have the fastest cure rates. Samples 3 and 5. which contain no 
ethylene oxide on the polyol, have relatively higher cure rates. Samples 4 and 6, in which the ethylene oxide has been 
added separately (by the addition of MOPEGS to the system) and thus also do not contain ethylene oxide on the polyol, 
also have higher cure rates. Samples 8-12 (given as comparative examples) which have a relatively lower amount of 
amine in the polyol have slower cure rates than those examples having a higher amine concentration. 

Accordingly, Example 2 clearly shows that the cure rate improves with an increasing concentration of amine in the 
polyol and with at least some ethylene oxide on the polyol. 



Claims 

1 . A moisture-activated adhesive composition comprising the reaction product of (a) 99 to 70 % of a polyisocyanate 
and (b) 1 to 30 % by wt of an isocyanate-reactive component comprising at least one aliphatic tertiary amine group- 
containing polyol made by alkoxylation of amines or aminoakx>hols with at least two active hydrogen atoms with 
ethylene oxide and optionally propylene oxide, having an ethylene oxide content of at least 1 % and a concentration 
of nitrogen of 0.002 to 0.02 eqN/1 00 g. 

2. A moisture-activated adhesive compositkxi as in claim 1 , further comprising a catalyst. 

3. A moisture-activated adhesive compositk)n as in claim 1, wherein said polyisocyanate is a polymeric polyisocy- 
anate. 

4. A HDoistu re-activated adhesive composition as in claim 3. wherein said polymeric polyisocyanate is a polymeric 
diphenylmethane diisocyanate. 

5. A HDoisture-activated adhesive composition as in claim 1 , wherein saki polyisocyanate is an Isocyanate-terminated 
prepotymer having an NCO content of 10 to 26 %. 

6. A moisture-activated adhesive compositkxi as in claim 5, wherein said polyisocyanate is the reaction product of 
polymeric diphenylmethane diisocyanate and a polyether polyol having a molecular weight of from 1000 to 3000. 

7. A moisture-activated adhesive composition as in claim 1 , wherein said polyisocyanate is a blend of polymeric 
diphenylmethane diisocyanate and pure diphenylmethane diisocyanate. 

8. A moisture-activated adhesive compositkxi as in claim 1 , wherein sakJ aliphatic tertiary amine group-containing 
polyol has an ethylene oxkie content of 1 to 90 %. 

9. A moisture-activated adhesive compositkxi as in claim 8, wherein said aliphatic tertiary amine groupKxxitaining 
polyol has an ethylene oxkie content of 5 to 60 %. 

10. A moisture-activated adhesive compositkxi as in claim 1, wherein sakJ aliphatic tertiary amine group-containing 
polyol has a molecular weight of 1500 to 10.000 and comprises an initiator having 1 to 18 carbon atoms. 

11. A moisture-activated adhesive compositkxi as in claim 1, wherein sakJ aliphatic tertiary amine group-containing 
polyol is prepared from a compound selected from the group consisting of ethylene diamine, triethylene tetramine 
and triethanolamine. 

12. A moisture-activated adhesive composition as in claim 10, wherein said aliphatic tertiary amine group^;ontaining 
polyol is an ethylene diamine-based polyol having the foltowing formula: 
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H,COH,Cj).{OH,C,) (C,H,0),(C,H40)^H 



N-CHj-CHj-N 

H,(OH,C3).(OH,C3) ^ {C3H,0).(C,H,0)^ 



10 

wherein x is an integer of 1 to 29.0 and y is an integer of 0.1 to 10. 

13. A rmistu re-act rvated adhesive composition as in claim 2, wherein said catalyst is a tertiary amine catalyst. 

14. A process for bonding multiple substrates comprising (1) applying to a surface of a first substrate a nnoisture- 
activated adhesive composition as defined in any one of the preceding claims; (2) contacting said surface with a 
surface of a second substrate; (3) applying pressure to the contacted surfaces; and (4) curing said adhesive com- 
position 

20 15. A process as in claim 14, wherein said substrate has a moisture content of at least 7 % by weight. 
16. A composite article prepared by the process of claim 14. 



25 Patentanspruche 

1. Durch Feuchtigkeit aktivierte Klebstoff-Zusammensetzung, umfassend das Reaktionsprodukt von (a) 99 bis 70 
Gew.-% eines Polyisocyanats und (b) 1 bis 30 Gew.-% einer isocyanatreaktrven Komponente, welche mindestens 
ein eine aliphatische tertlare Aminogruppe enthattendes Polyol umfaBt, das durch Alkoxylierung von Aminen Oder 

30 Aminoalkoholen mit mindestens zwei aktrven Wasserstoffatomen mrt Ethylenoxid und gegebenenfalls Propylen- 

oxid gemacht wurde, einen EthylenoxkJgehatt von mindestens 1 % und eine Konzentratkxi an Stickstoff von 0.002 
bis 0.02 Aqufv. N/100 g hat. 

2. Durch Feuchtigkeit aktivierte Klebstoff-Zusammensetzung nach Anspruch 1, welche weiterhin einon Kalalysator 
3S umfaBt. 

3. Durch Feuchtigkeit aktivierte Klebstoff-Zusammensetzung nach Anspruch 1, wobei das Polyisocyanat ein poly- 
meres Polyisocyanat ist. 

40 4. Durch Feuchtigkeit aktivierte Klebstoff-Zusammensetzung nach Anspruch 3. wobei das polymere Polyisocyanat 
ein potymeres Diphenylmethandiisocyanat ist. 

5. Durch Feuchtigkeit aktivierte Klebstoff-Zusammensetzung nach Anspruch 1 , wobei das Polyisocyanat ein isocya- 
nat-terminiertes Vorpolymer mit einem NCXMBehalt von 10 bis 26 % ist. 

45 

6. Durch Feuchtigkeit aktivierte Klebstoff-Zusammensetzung nach Anspruch 5, wobei das Polyisocyanat das Reak- 
tkxisprodukt aus polymerem Diphenylmethandiisocyanat und einem Polyetherpolyol mit einem Molekulargewicht 
von 1000 bis 3000 ist. 

50 7. Durch Feuchtigkeit aktivierte Klebstoff-Zusammensetzung nach Anspruch 1, wobei das Polyisocyanat ein Gemisch 
aus polymerem Diphenylmethandiisocyanat und reinem Diphenylmethandiisocyanat ist. 

8. Durch Feuchtigkeit aktivierte Klebstoff-Zusammensetzung nach Anspruch 1 , wobei das eine aliphatische tertiare 
Aminogruppe enthaltende Polyol einen EthylenoxkJgehatt von 1 bis 90 % hat. 

55 

9. Durch Feuchtigkeit aktivierte Klebstoff-Zusammensetzung nach Anspruch 8, wobei das eine aliphatische tertiare 
Aminogruppe enthaltende Polyol einen EthylenoxkJgehatt von 5 bis 60 % hat. 
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10. Durch Feuchtigkeit akttvierte Klebstoff-Zusammensetzung nach Anspruch 1, wobei das eine aliphalische tertiare 
Aminogruppe enthattende Polyol ein Molekulargewicht von 1500 bis 10000 hat und einen Initiator mtt 1 bis 18 
Kohtenstotfatomen umfafJt. 

11. Durch Feuchtigkeit aktlvierte Klebstoff-Zusammensetzung nach Anspruch 1, wobei das eine aliphatische tertiare 
Aminogruppe enthaltende Polyol aus einer Verbindung hergestellt wird, die aus der aus Ethylendiamin, Triethy- 
lentetramln und Thethanolamin bestehenden Gruppe ausgewahit ist. 

12. Durch Feuchtigkeit aktlvierte Klebstoff-Zusammensetzung nach Anspruch 10, wobei das eine aliphatische tertiare 
Aminogruppe enthaltende Polyol ein auf Ethylendiamin baslerendes Polyol mit der folgenden Fomnel ist: 



Hy (OH4C2) X (0H6C3)v /(CaHeO) x (CzH^O) yH 

N-CH2— CH2— N 
Hy (OH4C2) X (OH6C3K NC3H6O) X (C2H4O) yH 



^ wobei X eino ganze Zahl von 1 bis 29,0 und y eine ganze Zahl von 0,1 bis 10 ist. 

13. Durch Feuchtigkeit aktlvierte Klebstoff-Zusammensetzung nach Anspruch 2, wobei der Katalysator ein tertiarer 
Amin-Katalysator ist 

14. Verfahren zur Verbindung mehrerer Substrate, umfassend (1 ) das Auftragen einer durch Feuchtigkeit aktivierten 
Klebstoffzusammensetzung gemaB einem der vorhergehenden AnsprOcheauf eine Oberflache eines ersten Sub- 
strats; (2) das in Kontakt bringen der Oberflache mit einer Oberflache eines zweiten Substrats; (3) das Aniegen 
von Druck an die in Kontakt befirxJIichen Oberflachen; und (4) das Harten der Klebstoffzusammensetzung. 

30 15. Verfahren nach Anspruch 14, wobei das Substrat einen Feuchtigkeitsgehatt von mindestens 7 Gew-% hat. 

16. Verbundstoff, hergestellt durch das Verfahren gemafl Anspruch 14. 



35 Revendications 

1. Compositkxi adhesive acttvee par Thumidrte, comprer^nl le produit de reactkxi (a) de 99 a 70 % d'un potyisocya- 
nate et (b) de 1 ^ 30 % en poids d'un composant rdactif visn^-vis d'un isocyanate, comprenant au moins un polyol 
aliphatique porteurd'un groupe amino tertiaire, obtenu par alkoxylatkxi d'amines ou d'aminoalcools ayant au moins 

^ deux atomes actif s d'hydrogdne avec I'oxyde d'6thylfene et facu ttatrvement Toxyde de propylene, ayant une teneur 

en oxyde d'ethylene d'au moins 1 % et une concentration en azote de 0,002 a 0,02 Equivalent de N/100 g. 

2. Composition adhesive activEe par ItiumkJite suivant la revendicatkxi 1, comprenant en outre un catalyseur 

*5 3. Composition adhesive activee par I'humrcJite suivant la revendicatkxi 1 , dans laquelle le poly isocyanate est un 
polyisocyanate polym6re 

4. Composition adhesive actlv6e par I'humidrtd suivant la revendication 3, dans laquelle le polyisocyanate polymfere 
est un ditsocyanatodiphenylmethane polymere 

so 

5. Compositkxi adhesive activde par I'humidite suivant la revendk^atkxi 1, dans laquelle le polyisocyanate est un 
pr6polym6re k terminaison isocyanate et ayant une teneur en NCO de 10 & 26 %. 

6. Compositkxi adh6slve actlv6e par rhumidit6 suivant la revendcation 5, dans laquelle le polyisocyanate est le 
55 produit de reaction de diisocyanatodiphenylm6thane polymere et d'un polyetherpolyol ayant un poids moleculaire 

de 1000 ^ 3000. 

7. Composition adh6sive activ6e par rhumklit6 suivant la revendcatkxi 1 , dans laquelle le polyisocyanate est un 
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melange de dijsocyanatodiph6nylm6thane potymfere el de diisocyanatodiph6nylmelhane pur 

8. Composition adhesive activee par I'humidtte suivant la revendication 1 , dans laquelle le polyol aliphatique conte- 
nant un groupe amino tertiaire a une teneur en oxyde d'6thyl6ne de 1 ^ 90 % 

9. Composition adhesive activee par I'humiditd suivant la revendication B, dans laquelle le polyol aliphatique conte- 
nant un groupe amino tertiaire a une teneur en oxyde d'ethylene de 5 ^ 60 %. 

10. Composition adhesive activee par I'humldite suivant la revendication 1 , dans laquelle le polyol aliphatique conte- 
nant un groupe amino tertiaire a un polds moldculaire de 1500 S 10 000 et comprend un initiateur ayant 1^18 
atomes de carbone. 

11. Composition adhesive activee par Thumiditd suivant la revendication 1, dans laquelle le polyol aliphatique conte- 
nant un groupe amino tertiaire est pr6par6 ^ partir d'un compos6 choisi dans le groupe consistant en r6thyl^edia- 
mine, la triethylfenetetramine et la triethanolamine 

12. Composition adhesive activ6e par I'humidite suivant la revendication 10, dans laquelle le polyol aliphatique con- 
tenant un groupe amino tertiaire est un polyol k base d'6thyl6nediamine r6pondant ^ la tormule suivante : 



dans laquelle x est un nombre entier de 1 k 29,0 et y est un nombre entier de 0,1 k 10. 

13. Composition adh6sive activ6e par I'humidit6 suivant la revendication 2, dans laquelle le catalyseur est un cataly- 
seur k base d'amine tertiaire. 

14. Proc6d6 de liaison de substrats multiples, comprenant (1) ['application a une surface d'un premier substrat d'une 
composition adhesive activ6e par I'humiditd telle que d6finie dans I'une quelcorKjue des revendications 
pr^cedentes ; (2) la mise en contact de cette surface avec une surface d'un second substrat ; (3) rapplication d'une 
pression aux surfaces en contact ; et (4) le durcissement de la composition adhesive. 

15. Proc6d6 suivant la revendication 14, dans lequel le substrat a une teneur en humidit6 d'au rDoins 7 % en poids. 

16. Article composite product par un proc6d6 suivant la revendication 14. 





(C,H60),(C2H40)^ 
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